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Meer von Land umgeben
Nordpol liegt im Meer
Arktis Antarktisund
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neue Station, seit 2003
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Kontinent (ca. 2830 m ü.M.)
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Größenvergleich Antarktika - Europa
Antarktis: 14,2 Mill qkm
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Ein Eisschild baut 
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Die Fläche mit Eisschmelze 
nahm zwischen 1979 und 
2008 um etwa  30% zu.
Die beiden Extremjahre waren 2007 
(maximale Fläche) und 1992 (minimale  
Fläche).
2007 trat oberflächiges Schmelzen auf 
etwa 50% der Fläche des Grönländischen 
Eisschildes auf.







Eisschmelze auf dem 
Grönländischen 
Inlandeis Juli 2012





















































am 8. Juli 2012 
Schmelzen auf ca. 40 % 
der Oberfläche
am 12. Juli 2012 
Schmelzen auf ca. 97 % 
der Oberfläche
1 Satellit zeigt Schmelzen
2-3 Satelliten zeigen Schmelzen
kein Schmelzen
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Pine Island Gl., 
Thwaites Gl., SMI, 




Information aus IPCC-Report 2007:
 Was verursacht Meeresspiegelanstieg ?

































































Meereis ist gefrorenes 
Meerwasser. 
Beim Gefrieren von Meerwasser gefriert 
nur das Wasser, das Salz fällt aus.
Meereis wird vom Wind und den 
Meeresströmungen  bewegt.
Meereis schmilzt im Sommer und 
gefriert im Winter.
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Ausdehnung des arktischen Meereises 















































































800.000 Jahre Klimageschichte 




















3029m, >700 ka ?
Russia,F, US













European Project for Ice 
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Meer Schelfeis Inlandeis, gegründetes Eis  2000 Höhenlinie Aufsetzlinie






10° W 0° 10°E



















































































Meer Schelfeis Inlandeis, gegründetes Eis  2000 Höhenlinie Aufsetzlinie



















































































































Archiv AWI/KipfstuhlBohren eines Eiskerns
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Was lernen wir aus den Eiskernen 
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Questions about global warming concern 
climate scientists and the general public 
alike. Specifically, what are the reliable sur-
face temperature reconstructions over the 
past few centuries? And what are the best 
predictions of global temperature change 
the Earth might expect for the next century?
Recent publications [National Research 
Council (NRC), 2006; Intergovernmental 
Panel on Climate Change (IPCC), 2007] per-
mit these questions to be answered in a sin-
gle informative illustration by assembling 
temperature reconstructions of the past 
thousand years with predictions for the next 
century. The result, shown in Figure 1, illus-
trates present and future warming in the 
context of natural variations in the past [see 
also Oldfield and Alverson, 2003]. To quote 
a Chinese proverb, “A picture’s meaning can 
express ten thousand words.” Because it suc-
cinctly captures past inferences and future 
projections of climate, the illustration should 
be of interest to scientists, educators, policy 
makers, and the public.
Surface Temperatures in the Past
Surface temperatures for Earth are most 
reliably known for the period 1850 to pres-
ent, the time interval for which there is rea-
sonable global coverage of meteorological 
stations measuring temperature in a system-
atic manner [Hansen et al., 2001; Smith and 
Reynolds, 2005; Brohan et al., 2006].
The instrumental record part of Figure 1 
represents global annual temperature anom-
alies for 1850–2008 [Brohan et al., 2006]. 
Temperature during this time has increased 
by about 0.8°C, with much of the warming 
occurring since 1975. Annual records for 
individual stations and for groups of stations 
exhibit both large (~1°C) interannual vari-
ability and decadal or longer periods of both 
warming and cooling.
Because temperature reconstructions are 
generally made in terms of a temperature 
change, also referred to as a temperature 
anomaly, the zero point on the scale is 
arbitrary. The reference level in Figure 1 is 
defined as the  10-year average of tempera-
tures for the years 1995–2004, centered on 
1 January 2000. It is a convenient reference 
for changes in past centuries and for view-
ing temperature change in this century. 
Temperatures prior to the instrumental 
record are derived from various proxy esti-
mates such as tree rings, corals, and sedi-
ments; from observations and inferences 
of glacier length changes; and from sub-
surface temperatures measured at regular 
intervals within boreholes. The curves in 
Figure 1 are taken from NRC [2006] and rep-
resent different estimates of temperature 
for the Northern Hemisphere. Weighted to 
midlatitudes, they are also smoothed ver-
sions of actual temperature changes with the 
degree of smoothing unique to the particular 
reconstruction method [NRC, 2006, and ref-
erences therein]. Differences between the 
various curves represent different spatial 
sampling, latitudinal emphasis, seasonal-
ity, and methodologies. This collection of 
curves suggests that the Northern Hemi-
sphere was relatively warm around 1000 C.E. 
(but not as warm as current temperature), 
that the period 1500–1850 was relatively 
cool, and that there has been considerable 
warming since 1900 [NRC, 2006].
Borehole Temperatures Confirm
Long-Term Climate Change
Subsurface temperatures measured in 
boreholes register not only the steady state 
heat flowing out from the interior of the 
Earth but also transient departures attribut-
able to past surface temperature changes 
[e.g., Lachenbruch and Marshall, 1986; Harris 
and Chapman, 2001]—in essence, the heat 
of the Earth’s atmosphere diffuses into the 
Earth’s crust such that progressively deeper 
regions hold signatures for the temperatures 
of progressively older times. Through the 
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Fig. 1. Views of temperature change in the next century are informed by temperature changes in 
the past. For illustrative and educational purposes, three sets of surface temperatures have been 
assembled: 1000-year reconstructions of past temperature change based on proxies (tree rings, 
corals, etc.), glacier lengths, and borehole temperatures; the instrumental record; and Intergovern-
mental Panel on Climate Change (IPCC) projections for temperature change from 2000 to 2100. 
Figure modified from National Research Council [2006] and IPCC [2007]. BY D. S. CHAPMAN AND M. G. DAVIS
Klimaänderung: Vergangenheit und Zukunft
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